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ABSTRACT

Background: Lean approach is one of the coming revolutions for a better, improved, high-value-based care to maximize the
benefit from nursing care activities. Additionally, it can shorten the mechanical ventilation duration and the total intensive care
unit stay with a time and cost effective process. Lean is an improvement strategy based on the concept of eliminating the waste
and creation of value-added care practices to the patients. Applying lean strategy for mechanically ventilated patients requires
critical evaluation of all steps of the care to identify which add value and which do not.
Methods: A descriptive research design was used in the current study and two tools were used for data collection in this study:
“Lean assessment observational checklist of total care for mechanically ventilated patients”, and “Critical care nurses’ self-report
about waste during total care of mechanically ventilated patients”.
Results: The differences between value added and non-value added care practice items were not statistically significant in
ventilator and patient care practices items (p = .232 and .884) respectively, while there was no statistical difference between
the value added and non-value added care practice items in tube care. The differences between the time consumed in all care
practices items were statistically significant (p < .001). According to the nurses’ self-report, direct care for patients was ranked as
the first care category that can increase the cost and effort followed by the indirect care category.
Conclusions: Not all care items for mechanically ventilated patients have been added value to the patients. Waste outcomes as
reported by nurses resulted in increase their efforts, time of care, in addition to increase the cost of care.
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1. INTRODUCTION
Mechanically ventilated patients (MVPs) spend days and
even months on the mechanical ventilator. Mechanical venti-
lation, though potentially lifesaving, is capable of producing
adverse events, some of which may in themselves be life
threatening.[1] Usually, those patients have one of three tra-
jectories; survival with recovery, survival without recovery,
or non-survival. Therefore, optimizing the care provided for
MVPs is an emerging and challenging target.

Improving the care for these patients is always of concern
for the caregivers especially critical care nurses. Direct care
is not the only responsibility of critical care nurses toward
MVPs, there are other multiple aspects of the provided care.
The indirect patients’ care practices performed away from
them, including giving reports, communication with the team,
gathering supplies, preparing equipment, and seeking con-
sultation.[2, 3] Direct and indirect care together with other
practices such as unit related practices and personal practices
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are occupying the time the critical care nurses spend with
MVPs.[3] Therefore, it is necessary to assign all the resources
within the care process according to time and demand[4] and
exclude any intervention provides no-value for MVPs to
get the optimum value of all care practices, decreasing the
mechanical ventilation and intensive care units (ICUs) beds
occupation rate and the total cost of ICU stay.[5, 6]

In an effort to standardize competency of the care for MVPs,
new care concepts have been proposed to ICU community
to maximize the value of technical and non-technical com-
ponents of patients’ care.[7] Lean is a systematic approach
enterprise that aiming firstly to identifying waste and then
eliminating these waste (non-value-added activities). Lean
is an improvement strategy based on the concept of elimi-
nating the waste and creation of value-added care practices
to the patients. Lean philosophy was derived from the Toy-
ota model, it focuses on how efficiently resources are being
used and include only what add value for the customers’ in
every process. Lean allows evaluating the care processes to
eliminate waste through continuous analysis of the care steps.
Applying lean strategy for MVPs during their ICU stay needs
critical evaluation of all steps of the care to determine which
add value and which do not.[8, 9]

In healthcare, value-added is “any activity that directly meets
the needs of a patient” such as the action of a staff nurse
completing gastric feeding and medications administration.
According to the Japanese, the non-value-added activities
are classified into three types, Muda, Mura, and Muri.[10]

Muda is a non- value adding which means waste. Unfortu-
nately, there are eight wasteful care items that are performed
by critical care nurses in the daily care practices for MVPs
in the form of defects, overproduction, waiting times, wasted
talent, not needed transportation, inventory, excessive motion,
and excess processing. Over-production in which misuse of
ICU resources such as waste in using advanced technology,
equipment and drugs, waiting times; there is loss of time
corresponding to waiting time, prepare equipment, wait for
a consultant order, or receive essentials supplies, defects;
represents all categories of errors, MVPs are at a high risk
for iatrogenic errors such as medication errors, lack of stan-
dardized care, or failure to implement the intended treatment
outcomes.[11, 12] In addition to excessive movement; referred
to any unnecessary movement of critical care nurses to com-
plete a task or searching for supplies, not needed transport;
as frequent and repeated shifts in materials or patients, due
to poor planning of activities, layout design, or scheduling.
Excessive stocks; related to increasing cost, due to use of
spaces, stocks, or supplies, over-processing; is the efforts that
have no contribution in achieving the outcomes of the health

care services to MVPs, such as unnecessary duplication of
certain procedures and wasted talent; in which the waste is
presented as inappropriate use of human abilities (physical,
cognitive, or creative).[3, 11]

Mura is another type of waste which means unevenness. Un-
evenness is presented when there is more work than the staff
or equipment can handle, or when there is a lack of work.
It results from the irregular schedule and when there is a
shortage in staff, this can lead to errors during the work
which causes dissatisfaction in the care provided to patients.
Muri means overburden staff or equipment pushing staff or
equipment beyond limits results in safety and quality prob-
lems.[13, 14]

Legally and ethically, nursing acts should be committed to
MVPs in a manner that results in no harm, no waste care prac-
tices.[1] Indeed, critical care nurses should be value oriented
to all care practices for MVPs in which they are challenged
with providing safe, efficient and effective care practices.[15]

However, lean evaluation is the step that precedes the lean
implementation and sustainability process. Value stream map
(VSM) is a lean strategy that documents the time for each
process step and helps critical care nurses determining which
steps in the care process add value to MVPs and which steps
take up resources and time and incur cost without adding
value.[14, 16]

Despite the lean concept have been handled in several in-
ternational researches,[4, 6, 9–11, 17] none of them studied the
lean in specific care process provided for the critically ill
patients. Moreover, to our knowledge, such studies remain
limited in Egypt. Thus, to guarantee the application of such
care approach and fully embrace the ethically sound, and
evidence-based recommendations for the purpose of effi-
ciently de-adopt wasteful practices, it is logic to firstly evalu-
ate the lean in the total care provided for that population.

1.1 Aim of the study
To assess the value added and non-value added practices in
the total nursing care for mechanically ventilated patients.

1.2 Research question
What is the value added and non-value added care practices
in the total nursing care of mechanically ventilated patients?

2. MATERIALS AND METHOD
2.1 Research design
A descriptive research design was used for this study.

2.2 Setting
This study was carried out in two general ICUs in a selected
governmental hospital in Alexandria- Egypt. Procedures
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and care policies regarding the total care of mechanically
ventilated patients were equally applied in both ICUs.

2.3 Subjects
The sample comprised of 60 nurses selected conveniently
from the two ICUs. Professional, technical, and intern criti-
cal care nurses who were involved in providing total nursing
care of MVPs were included in this study throughout the dif-
ferent three shifts. The study sample size was calculated by
power analysis (Epi-info program); population size = 75, ac-
ceptable error = 10%, expected frequency = 50%, confidence
coefficient = 99% and minimum sample size = 52.

2.4 Measures
Two tools were used for data collection; “Lean evaluation
observational checklist of total care for mechanically venti-
lated patients” and “Critical care nurses’ self-report about
waste during total care of mechanically ventilated patients”.

Tool 1: Lean evaluation observational checklist of total care
for mechanically ventilated patients

This tool was developed by the researches after reviewing the
relevant literature and comprises several items to describe
the nursing interventions that should be provided on a daily
basis for MVPs, which are categorized as ventilator care,
tube care, and patient care practices.

Ventilator related care practices checklist[1, 18] includes steps
of checking the ventilator system; connections, humidifier,
and monitoring ventilator parameters, alarms and changes in
positive airway pressure or tidal volume, in addition to keep-
ing ventilator tubing clear of condensation. Tube related care
practices checklist[1] includes firstly, verification of artificial
airway placement through auscultation of lung sounds and
verification of distal tip marking on ETT. Secondly, ensur-
ing that the tube is internally (adequate cuff pressure 20-30
cm H2O) and externally fixed (using gauze or adhesive tape
according to the unit policy) in place. Finally, place a bite-
block in the patient’s mouth if the patient is biting on the oral
endotracheal tube.

Patient-related care practices checklist[1, 18] includes firstly,
assessment; assessing airway patency, patient’s alertness
state and the ability to cooperate with the mechanical venti-
lator, patient-ventilator dyssynchrony, patient’s need for ad-
ministering sedation (according to agency policy), patient’s
respiratory status (symmetry of chest wall expansion, res-
piratory rate, depth, sputum production, lung sounds, and
signs of hypoxia), patient’s arterial blood gases results, vital
signs, heart rhythm, heart sounds, central venous pressure
(CVP), urine output and lower extremity edema, nutritional
status, bowel sound, eye condition, oral mucosa integrity

and site of catheters, drains or lines. Secondly, interven-
tions; airway interventions include ensuring adequate sys-
temic hydration, nebulizing as physician’s order, changing
the patient’s body position at least per 2 hrs, performing
chest physiotherapy and removing secretions by suctioning.
Nutrition-related interventions include providing enteral nu-
trition (well-balanced diet with low carbohydrate diet during
weaning time). Skin-related interventions include apply-
ing skin care (ensure skin is kept clean and dry, apply the
appropriate mattress, reposition the catheters, drains, and
lines periodically), changing position, performing a range
of motion exercises, encouraging independence and activity
as tolerated by the patient. Communication to patient and
family members (determine an appropriate way of commu-
nication). Other interventions include administration of sup-
positories and enemas as ordered, providing urinary catheter
care, implement a comprehensive oral hygiene program, pro-
vide eye care (for unconscious patients, eyes are kept closed
by taping/goggles, use of artificial tears, antibiotic drops or
ointments) and psychologically, keep patient informed on
progress and plans for weaning from the mechanical ventila-
tor.

Each element of care was determined by the data collectors
as a value-added (increase the form of the patient’s service)
or non-value added (doesn’t add form of the patient’s service
or is not necessary) practice to the care process depending if
one of the following waste which was derived from Womack
and Jones model[1] is existing: overproduction, waiting times,
faults, excessive movement, not needed transport, excessive
stocks, over-processing, and wasted talent. Time consumed
for performing each care element by each critical care nurse
was calculated and recorded.

Tool 2: Critical care nurses’ self-report about waste during
total care of mechanically ventilated patients

This tool was developed by the researchers after reviewing
the related literature.[3, 19] This tool allows critical care nurses
to report wastes in the following care categories; direct, in-
direct, personal and unit related care activities while caring
for MVPs. A scale of ’Yes’ or ’No’ was utilized by nurses.
Yes, if the waste is present and No, when the waste is absent.
Wastes in each care category were in the form of cost, time
or effort within the different three shifts. In addition, nurses’
characteristics were a part of the tool such as sex, age, mari-
tal status, education level, job title, and years of ICU work
experience.

Tools validity and reliability
The feasibility of the study design, validity, and readability
of the tools assessed before conducting the study by five
nursing expert professors in the critical care nursing, and
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in the nursing administration and by administrative staff in
ICUs and the necessary modifications were done accordingly.
A pilot study was carried out on ten percent of nursing staff
for providing total care that was not be included in the study
subjects (N = 6) in order to check and ensure the clarity
and applicability of the tools, identify obstacles and prob-
lems that may be encountered during data collection and the
necessary modifications were carried out accordingly. Tool
two was developed into the Arabic language. Reliability of
tool one was 0.747 and tool two was 0.93 utilizing Alpha
Cronbach test indicating accepted reliability.

2.5 Study procedure
The process of total care for MVPs was observed using tool
one in which the value and non-value added care practices
were determined. The care practice items were determined
as a non-value added if any item adds cost, effort or time
without adding value for the patient (waste). Before the start
of the data collection, two research assistants from the Fac-
ulty of Nursing were trained by the researchers for a week
in the two study settings using the study tools to assist in
the data collection. Inter-rater reliability is exceeding 90%.

Critical care nurses were observed while providing direct
and indirect nursing care practices of MVPs along 24 hours
by the researches and the assistant researches. Each nurse
was observed three times at different three shifts (morning,
evening, and night shifts), two researchers per shift in each
ICU. The time consumed in performing each care item by
the nurse was calculated by the data collector.

After observation, tool two was used to allow nurses to self-
report the wastes in each category of the total care for MVPs’
practices in the form of cost, time or effort. The goal is to
redesign the care process with a new process map that either
minimize or completely eliminates the uncovered wastes that
were self-reported by critical care nurses. The questionnaire
was hand-delivered to the nurses in their settings at the break
time. An interview was proceeded by the researchers and
their assistants for 15-25 minutes for each nurse to complete
the questionnaire. After that, an automated Lucid chart pro-
gram designed units (see Figure 1), a flowchart diagram of
the current MVPs’ nursing care activities (see Figure 2), and
VSM of the current care activities of the research study (see
Figure 3) were developed by the researchers.

Figure 1. Research Study ICUs

2.6 Administrative designs and ethical consideration
An official letter including the aim and the setting of the
study was obtained from the administrative authorities of the
selected hospital to collect the data. Data were collected in a
period of five months from the beginning of February 2018
to the end of June 2018. Nurses participated in the study
were aware of its importance and then a witnessed informed
consent was obtained from each nurse before participation
in the study. Confidentiality, anonymity, and the right to
participate, refuse or withdraw from the study at any time
were guaranteed.

2.7 Statistical analysis
Data were fed to the computer and analyzed using IBM SPSS
software package version 20.0. (Armonk, NY: IBM Corp).
Quantitative data were described using a range (minimum
and maximum), mean, and standard deviation. The signifi-
cance of the obtained results was judged at the 5% level. The
used tests were chi-square test for categorical variables, to
compare between different groups, Monte Carlo correction
used for correction for chi-square when more than 20% of
the cells have expected count and student t-test used for nor-
mally distributed quantitative variables, to compare between
two studied groups.4 ISSN 1925-4040 E-ISSN 1925-4059
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Figure 2. Mechanically Ventilated Patients’ Total Care Flow

Figure 3. Current State Value Stream Mapping of the Caring Process of the MVP
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3. RESULTS
As shown in Table 1, more than 80% of nurses were females
and 73.3% of them aged less than 30 years old. More than
half of nurses (61.7%) were single and living with their fami-
lies (65%). 70% of nurses had a nursing bachelor degree. The
total work experience for more than half of nurses (53.3%)
was between 1 to 5 years, while the mean of department work
experience (ICU) was 13.0 ± 0.0 years.

Table 1. Distribution of nurses according to their
characteristics (n = 60)

 

 

Item No. % 

Gender   

  Female 49 81.7 

  Male 11 18.3 

Age   

  <30 44 73.3 

  ≥30 16 26.7 

Marital status   

  Single 37 61.7 

  Married 23 38.3 

  Other 0 0.0 

Living condition   

  Living with families 39 65.0 

  Living on their own 1 1.7 

  Living with friends 20 33.3 

Educational degree   

  Diploma 18 30.0 

  Technical Institute 0 0.0 

  Bachelor 42 70.0 

Total work experience   

  <1 9 15.0 

  1 - <5 32 53.3 

  5 - <10 2 3.3 

  10+ 17 28.3 

Department work experience 
Min.-Max. 
Mean ± SD. 

 
13.0-13.0 
13.0 ± 0.0 

 

From Table 2, it was shown that the differences between done
and not done care practices in all items regarding the total
care of MVPs were statistically significant (p < .001). The
differences between value added and non-value added care
practice items were not statistically significant in ventilator
and patient care practices items (p = .232 and .884) respec-
tively, while there was no statistical difference between the
value added and non-value added care practice items in tube
care.

The mean score of time consumed in patient care practices

(5.89 ± 3.56) was higher than the mean score of time con-
sumed in ventilator and tube care practices (2.91 ± 3.76,
and 2.37 ± 1.22) respectively. The differences between the
time consumed in all care practices items were statistically
significant (p < .001) (see Table 3).

According to the nurses’ self-report, direct care for MVPs
was ranked as the first care category that can increase the
cost and effort with mean ± SD 90.56 ± 23.04 and 100.0
± 0.0 respectively. The indirect patient care constitutes the
second order in wasting the cost and effort with mean ± SD
8.33 ± 13.20 and 86.94 ± 25.32 respectively as reported by
nurses. The unit related activities constitute the last activ-
ities wasting the nurses’ time while caring for MVPs with
mean ± SD 88.06 ± 21.72. Personal activities of nurses
form the second cause of wasting their time (95.83 ± 15.38)
while they did not contribute to increase the cost of care
(1.25 ± 9.68), however, these activities contribute to increase
the effort for some nurses with mean ± SD 69.17 ± 32.67.
Documentation process was self-reported by the majority of
nurses (98.33 ± 7.33) as a time waste process (see Table 4).

4. DISCUSSION

The main goal of healthcare system is to provide a high qual-
ity of care to everybody by improving the services, reducing
variations in care, and eliminating the non-value add activi-
ties in order to achieve patients’ satisfaction.[20] Therefore,
this study concerned with evaluating the added and non-value
added practices of the total care of MVPs. The current study
results indicate that the differences between done and not
done care practices by nurses of the total care of MVPs were
statistically significant. Through observation, the not done
care practices (missed care activities based on the care stan-
dards of the MVPs) were in the form of assessing level of
consciousness, and assessing MVPs’ need for oral care. This
may be due to the increased nursing workload with a low
nurse-to-patient ratio in the study settings, limited materials,
and supplies needed for the accomplishment of the care activ-
ities, poor communication between the staff, too many tasks
to be done for MVPs in the same time and lack of continuous
supervision.

This study results are in line with a study done by Ball et
al. (2014)[21] to examine the nature and prevalence of care
left undone by nurses in English National Health Service
hospitals, the researchers found that most nurses working on
ICUs reported that some care was left undone on their shifts.

Additionally, Ball et al. showed that nurses were more likely
to report care being left undone (or ‘missed’) when they are
working on shifts with high numbers of patients per nurse.
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Table 2. Distribution of nurses according to value and non-value added care practices for MVPs
 

 

Care practices    

% Practice score (n = 60)  

Not done   
(missed) 

Done  

t (p1) Non added Added 

Mean ± SD Mean ± SD Mean ± SD 

Ventilator Care 22.86 ± 10.13 50.0 ± 10.10 55.71 ± 10.54 10.698* (< .001*) 

t (p2)  1.238 (.232)  

Tube care 16.17 ± 15.40 40.0 ± 0.0 40.0 ± 0.0 10.608* (< .001*) 

t (p2)  –  

Patient care 26.44 ± 10.75 45.26 ± 5.08 45.61 ± 5.26 9.319* (< .001*) 

t (p2)  0.148 (.884)  

 Note. t: Student t-test; p1: p-value for comparing between done and not done; p2: p-value for comparing between value non added and added; *: p ≤ .05 

 

Table 3. Time consumed by nurses in total care practices for mechanically ventilated patients
 

 

Care practices 

Time 

χ2 (MCp)  < 5 5-10 10-15 15-20 ≥ 20         

Mean ± SD No. (%) No. (%) No. (%) No. (%) No. (%) 

Ventilator Care 2.91 ± 3.76 16 (80.0) 3 (15.0) 1 (5) 0 (0.0) 0 (0.0) 
48.026* 
(< .001*) 

Tube care 2.37 ± 1.22 11 (84.6) 2 (15.4) 0 (0.0) 0 (0.0) 0 (0.0) 
34.761* 
(< .001*) 

Patient care 5.89 ± 3.56 13 (68.4) 3 (15.8) 1 (5.3) 1 (5.3) 0 (0.0) 
31.600* 
(< .001*) 

   Note. 2: Chi square test; MC: Monte Carlo; *p ≤ .05   

 
 Table 4. Mean percentage of nurses’ self-report regarding the waste outcomes

 

 

Care practices  

Waste outcomes 

Cost  
 

Time 
 

Effort 

Mean ± SD. Rank Mean ± SD. Rank Mean ± SD. Rank 

Direct care   90.56 ± 23.04 1  93.89 ± 17.88 3  100.0 ± 0.0 1 

Indirect care 8.33 ± 13.20 2  93.89 ± 15.33 3  86.94 ± 25.32 2 

Unit related activities 3.33 ± 9.10 4  88.06 ± 21.72 5  77.50 ± 29.56 3 

Personal activities 1.25 ± 9.68 5  95.83 ± 15.38 2  69.17 ± 32.67 4 

Documentation 4.44 ± 18.88 3  98.33 ± 7.33  1  58.33 ± 41.45 5 

Overall 16.36 ± 6.49   93.26 ± 11.67   79.02 ± 17.56  

 

To improve nurse competencies, performance appraisals use
institutionally developed criteria in addition, it usually con-
ducted through communication with managers, peer review,
and self-assessment of performance. For this purpose, the
nurse value added (NVA) approach was applied to perfor-
mance measurement and compensation enhancement models.
This approach is more desirable, producing individualized
nurse performance assessments, and has been associated with
improved patient outcomes.[22–25] In the current study find-
ings, it was found that the differences between value added
and non-value added nursing care practices were not statis-
tically significant in ventilator and patient care related prac-

tices items, while there was no statistical difference between
the value added and non-value added care practice items in
tube care. The results of the current study are in contrast
with many studies. As Yakusheva, et al. (2014),[26] Aiken
et al. (2014)[27] and Rothman et al. (2012)[28] who found
in their studies which aimed mainly to estimate the NVA
practices to patients’ clinical condition change in the acute
care setting that a significant correlation in NVA between
the study subjects, indicating that the staff nurse effects were
persistent and nurse-specific.

The present study results revealed also that the mean score
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of time consumed in patient care was higher than the mean
score of time consumed in ventilator and tube care practices.
The differences between the time consumed in each care prac-
tice items were statistically significant. In addition, nurses
reported that the unit related activities, personal activities
and documentation process waste their time in the morning
shift was higher than evening and night shifts. While, the di-
rect care activities of MVPs ranked as the first care category
that can increase the cost and effort. This may be related
to inappropriate stocked par levels for supplies as it was the
main cause of the time waste. In addition, access to other
departments, supply inventory room, and the availability of
clerical and nursing staff were limited in the study settings
and ICUs administrative authorities continue to operate on
the false assumptions that nurses can provide care when there
are scarce hospital resources that do not operate on a 24-hour,
7-daycare cycle. Another major driver of time and cost was
hand-offs, including shift report and patient transfers and
discharges.

These results are in congruent with a study conducted by
Butts and Rich (2013)[29] to develop a reliable instrument to
measure the acute care nurse practitioners’ activities, they
found that the components of direct care appear to be at
the top of the most frequently performed activities in the
acute care settings. Moreover, acute care nurse practitioners
state that they were spending the most time in assessment,
admitting a patient, and taking history and performing a
physical examination, which is the predominant direct care
activity which constitutes about one-third of their workweek
followed by the indirect care activities. The study findings
are in line also with Blay, Duffiel, Gallagher and Roche
(2014)[30] who discussed in a study the non-value add costs
of acute care unit nursing activities, and the amount of value-
added versus NVA time for each activity. They found that
ICUs followed the medical-surgical units in relation to the
amount of NVA time in nursing activities as well as the
average annual non-value-added wage costs. Additionally,
they added that the drivers of the NVA time were related
to searching for working equipment, lack of access to suf-
ficient supplies, locating other care providers and support
staff (eg, pharmacists, laboratory, radiology, transporters),
and hand-offs. Jimmerson (2017),[31] revealed that work sys-
tem failures were responsible for high amounts of waste in
hospital nursing that involved medications, orders, supplies,
staffing, and equipment.

Also, Arnold and Valentin, (2013)[32] agreed with the current
study results as they found that although nurses generally
perceived that they should not utilize social networking while
they are at work, they do not care that much, and are doing it
anyway. While they continue to use social networking in the

workplace even if they know they should not.

A value stream map has been used widely as an important
tool to study the patient flow in the critical care units by
calculating the value added, non-value added, and lead time
to care the patients as well as the service provided in that
units.[33] The current study findings revealed that the major-
ity of causes for non-value added activities and missed care
practices were due to poor knowledge and skills regarding
most of the ICU procedures’ techniques (the standardized
care practices), improper resources utilization due to high
nurses’ workload, poor monitoring and supervision, incom-
petent staff nurses, unmotivated staff nurses and high level of
burnout as they did the due care with minimal efforts ignor-
ing adherence to the standardized guidelines for procedures,
and ineffective communication with the patient and other
health care providers. However, the cost spent in nursing
wages annually in each ICU for wasted nursing time could
be reduced dramatically by concentrating on system changes,
which would increase both nursing workload capacity and
job satisfaction. Further analysis of shift differences in costs
and activity recommend meeting the challenges of future
care delivery to improve the efficiency of the care.

4.1 Implications for clinical practice

• Specific attention should be paid to lean introduction
in acute care settings.

• Preliminary gap analysis to the patients’ actual care
(lean evaluation) should be performed to identify the
value and non-value added care practices.

• Lean techniques should be used to improve the effi-
ciency, safety, clinical outcomes, and satisfaction for
MVPs and ultimately to reinforce economic perfor-
mance.

• A value stream map is a lean strategy that should be
used to guide nurses to implement the steps that add
value while caring for MVPs without taking up re-
sources and time.

4.2 Study limitations
This study presents a novel approach to assessing value added
and non-value added activities in relationship with MVPs
care process. Unmeasured variables make our estimates con-
servative. NVA improvement plan and human capital would
likely continue to be an important determinant of outcomes
in future studies that have access to more variables. We hope
that this approach serves as the basis for future studies using
different samples, outcomes, and controls so that the validity
of the lean approach and generalizability of our results to
other hospitals and work environments can be assessed.
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5. CONCLUSION
Applying lean strategies in ICUs need firstly to continuous
analysis and evaluation of all steps of the care to filtrate
the components of care to value-added and non-value-added
practices. The study results indicated that there was a sta-
tistical significant difference between the done and missed
(not done) care practices. Not all care practices for MVPs
have been added value to the patients, however, there was no
statistical significant difference between the value added and
non-value added practices. Waste outcomes as self-reported
by nurses enrolled in this study revealed that direct care was
mostly associated with cost waste with increasing their ef-
forts. While documentation process as reported by most of
them has been waste the time of care.

Recommendations
In view of future attempts to introduce lean in critical care
and based on the concept of creating value-added care prac-

tices, lean in ICUs need to be acknowledged. Critical care
nurses should eliminate the non-value added care practices of
total care for MVPs. Standardization of a continuous flow of
care for MVPs with minimal delays should be developed and
followed by critical care nurses in the study settings. Organi-
zational development, lean principles, quality improvement,
and value chain management, are disciplines that must ag-
gregate into nursing curricula to prepare novice nurses for
the lean work in ICUs. Continuous lean in-service training
educational programs should be provided for critical care
nurses. In addition, quality improvement policies to sup-
port the lean management in ICUs and eliminate all types of
wastes should be available and followed.
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